
843 

Environmental Protection Agency § 146.90 

(f) In conducting and evaluating the 
tests enumerated in this section or 
others to be allowed by the Director, 
the owner or operator and the Director 
must apply methods and standards gen-
erally accepted in the industry. When 
the owner or operator reports the re-
sults of mechanical integrity tests to 
the Director, he/she shall include a de-
scription of the test(s) and the meth-
od(s) used. In making his/her evalua-
tion, the Director must review moni-
toring and other test data submitted 
since the previous evaluation. 

(g) The Director may require addi-
tional or alternative tests if the results 
presented by the owner or operator 
under paragraphs (a) through (d) of this 
section are not satisfactory to the Di-
rector to demonstrate that there is no 
significant leak in the casing, tubing, 
or packer, or to demonstrate that there 
is no significant movement of fluid 
into a USDW resulting from the injec-
tion activity as stated in paragraphs 
(a)(1) and (2) of this section. 

§ 146.90 Testing and monitoring re-
quirements. 

The owner or operator of a Class VI 
well must prepare, maintain, and com-
ply with a testing and monitoring plan 
to verify that the geologic sequestra-
tion project is operating as permitted 
and is not endangering USDWs. The re-
quirement to maintain and implement 
an approved plan is directly enforce-
able regardless of whether the require-
ment is a condition of the permit. The 
testing and monitoring plan must be 
submitted with the permit application, 
for Director approval, and must include 
a description of how the owner or oper-
ator will meet the requirements of this 
section, including accessing sites for 
all necessary monitoring and testing 
during the life of the project. Testing 
and monitoring associated with geo-
logic sequestration projects must, at a 
minimum, include: 

(a) Analysis of the carbon dioxide 
stream with sufficient frequency to 
yield data representative of its chem-
ical and physical characteristics; 

(b) Installation and use, except dur-
ing well workovers as defined in 
§ 146.88(d), of continuous recording de-
vices to monitor injection pressure, 
rate, and volume; the pressure on the 

annulus between the tubing and the 
long string casing; and the annulus 
fluid volume added; 

(c) Corrosion monitoring of the well 
materials for loss of mass, thickness, 
cracking, pitting, and other signs of 
corrosion, which must be performed on 
a quarterly basis to ensure that the 
well components meet the minimum 
standards for material strength and 
performance set forth in § 146.86(b), by: 

(1) Analyzing coupons of the well 
construction materials placed in con-
tact with the carbon dioxide stream; or 

(2) Routing the carbon dioxide 
stream through a loop constructed 
with the material used in the well and 
inspecting the materials in the loop; or 

(3) Using an alternative method ap-
proved by the Director; 

(d) Periodic monitoring of the ground 
water quality and geochemical changes 
above the confining zone(s) that may 
be a result of carbon dioxide movement 
through the confining zone(s) or addi-
tional identified zones including: 

(1) The location and number of moni-
toring wells based on specific informa-
tion about the geologic sequestration 
project, including injection rate and 
volume, geology, the presence of artifi-
cial penetrations, and other factors; 
and 

(2) The monitoring frequency and 
spatial distribution of monitoring wells 
based on baseline geochemical data 
that has been collected under 
§ 146.82(a)(6) and on any modeling re-
sults in the area of review evaluation 
required by § 146.84(c). 

(e) A demonstration of external me-
chanical integrity pursuant to 
§ 146.89(c) at least once per year until 
the injection well is plugged; and, if re-
quired by the Director, a casing inspec-
tion log pursuant to requirements at 
§ 146.89(d) at a frequency established in 
the testing and monitoring plan; 

(f) A pressure fall-off test at least 
once every five years unless more fre-
quent testing is required by the Direc-
tor based on site-specific information; 

(g) Testing and monitoring to track 
the extent of the carbon dioxide plume 
and the presence or absence of elevated 
pressure (e.g., the pressure front) by 
using: 

(1) Direct methods in the injection 
zone(s); and, 
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(2) Indirect methods (e.g., seismic, 
electrical, gravity, or electromagnetic 
surveys and/or down-hole carbon diox-
ide detection tools), unless the Direc-
tor determines, based on site-specific 
geology, that such methods are not ap-
propriate; 

(h) The Director may require surface 
air monitoring and/or soil gas moni-
toring to detect movement of carbon 
dioxide that could endanger a USDW. 

(1) Design of Class VI surface air and/ 
or soil gas monitoring must be based 
on potential risks to USDWs within the 
area of review; 

(2) The monitoring frequency and 
spatial distribution of surface air mon-
itoring and/or soil gas monitoring must 
be decided using baseline data, and the 
monitoring plan must describe how the 
proposed monitoring will yield useful 
information on the area of review de-
lineation and/or compliance with 
standards under § 144.12 of this chapter; 

(3) If an owner or operator dem-
onstrates that monitoring employed 
under §§ 98.440 to 98.449 of this chapter 
(Clean Air Act, 42 U.S.C. 7401 et seq.) ac-
complishes the goals of paragraphs 
(h)(1) and (2) of this section, and meets 
the requirements pursuant to 
§ 146.91(c)(5), a Director that requires 
surface air/soil gas monitoring must 
approve the use of monitoring em-
ployed under §§ 98.440 to 98.449 of this 
chapter. Compliance with §§ 98.440 to 
98.449 of this chapter pursuant to this 
provision is considered a condition of 
the Class VI permit; 

(i) Any additional monitoring, as re-
quired by the Director, necessary to 
support, upgrade, and improve com-
putational modeling of the area of re-
view evaluation required under 
§ 146.84(c) and to determine compliance 
with standards under § 144.12 of this 
chapter; 

(j) The owner or operator shall peri-
odically review the testing and moni-
toring plan to incorporate monitoring 
data collected under this subpart, oper-
ational data collected under § 146.88, 
and the most recent area of review re-
evaluation performed under § 146.84(e). 
In no case shall the owner or operator 
review the testing and monitoring plan 
less often than once every five years. 
Based on this review, the owner or op-
erator shall submit an amended testing 

and monitoring plan or demonstrate to 
the Director that no amendment to the 
testing and monitoring plan is needed. 
Any amendments to the testing and 
monitoring plan must be approved by 
the Director, must be incorporated into 
the permit, and are subject to the per-
mit modification requirements at 
§ 144.39 or § 144.41 of this chapter, as ap-
propriate. Amended plans or dem-
onstrations shall be submitted to the 
Director as follows: 

(1) Within one year of an area of re-
view reevaluation; 

(2) Following any significant changes 
to the facility, such as addition of 
monitoring wells or newly permitted 
injection wells within the area of re-
view, on a schedule determined by the 
Director; or 

(3) When required by the Director. 
(k) A quality assurance and surveil-

lance plan for all testing and moni-
toring requirements. 

§ 146.91 Reporting requirements. 
The owner or operator must, at a 

minimum, provide, as specified in para-
graph (e) of this section, the following 
reports to the Director, for each per-
mitted Class VI well: 

(a) Semi-annual reports containing: 
(1) Any changes to the physical, 

chemical, and other relevant charac-
teristics of the carbon dioxide stream 
from the proposed operating data; 

(2) Monthly average, maximum, and 
minimum values for injection pressure, 
flow rate and volume, and annular 
pressure; 

(3) A description of any event that 
exceeds operating parameters for annu-
lus pressure or injection pressure speci-
fied in the permit; 

(4) A description of any event which 
triggers a shut-off device required pur-
suant to § 146.88(e) and the response 
taken; 

(5) The monthly volume and/or mass 
of the carbon dioxide stream injected 
over the reporting period and the vol-
ume injected cumulatively over the life 
of the project; 

(6) Monthly annulus fluid volume 
added; and 

(7) The results of monitoring pre-
scribed under § 146.90. 

(b) Report, within 30 days, the results 
of: 
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